MMHUACTEPCTBO HAYKHU W BBICHIEI'O OBPASOBAHMA POCCHUMCKOU
OEJIEPALIMN
de/lepanbHOe rocyIapCTBeHHOE AaBTOHOMHOE 00pa30BaTeNbHOE YIPEK/IEHHUS BBICIIETO
obpazoBaHus
"CAHKT-TIETEPBYPI'CKMI T'OCY JAPCTBEHHbIN YHUBEPCUTET
ADPOKOCMMYECKOI'O [TPUBOPOCTPOEHU "

Kadenpa Ne 3

YTBEPXJIAKO
PykoBoauTETb 00pa3oBaTeIIbHON PO PaAMMBbI

npod., JI.T.H. ,ipod.

(MONKHOCTD, V4. CIENCHb, 3BAHUE)

A .B. KonpleLoB

(uHuLManp!, hamMunua)
— - z o

(noanues)

« 26 »  wmons  2024r

PABOYAS ITPOTPAMMA JTUCITUITIIMHBI

«KBanToBas onruka MHKPO- H HAHOCTPYKTYP»
(HaumeHoBaHME AMCLMITIIUHBI)

Halpasnil a TOB
Kon Hanpag/ieHus IO ATOTOBKH/ 03.03.01
CIICTHUAJIIBHOCTH

HaumenoBanue HallpaBIeHWS

TIpukinanHble MaTeMaTHKA B (U3KUKa
MOATOTOBKH/ CIIEIMalIbHOCTH

HaumeHoBaHME [puknaanas ¢u3nka 1 THOOPMAIKOHHBIE TEXHOIOTHH B
HAPaBIEHHOCTH HAHOWHAYCTPHH ‘
dopma 00yueHHs ouHas

[ox mpuema 2024

Canxkr-ITetepoypr— 2024




Jluct cornacoBanus paboueil nporpaMMbl JUCLHATITHHBL

ITporpamMmy cocTaBII (a)

JIOIL., K.().-M.H.

L - e
* //y 17.06.2024 I'.B. Tepemenxo

JOMAKHOCTD, . CTCNCHL, 3BAHUE b noanuchb, AdTd, (HHI’ILIVIEJTLI, aMHJIns
yq

ITporpamma ogo0pena Ha 3aceqanuy kKadeapnr Ne 3

« 18 » mrong 2024 r, mporokoi Ne 15

3aBe3:[y10mHﬁ katenpoi No 3

JLT.H., 1pod. ,/jé% 18.06.2024 A.B. Kombuis1ioB

(y4. CTETIEHb, 3BAHHUE) (momnucek, nara) (unuumansl, Gamums)

3amecruTens qupekTopa uHctutyTa @IITU 10 MeTomIecKol padore

J101L.,, K.(h.-M.H., JIOIL. %ﬁﬂ.%.%% 10.A. HoBukopa

(0KHOCTB, Y. CTElIEHB, 3BAHUE) /—’ (no,qn‘fmb, nara) (wHMIMATE], (haMUITHe)



AHHOTanus

Jucuunnuza «KBaHTOBasI ONTHKA MUKPO- M HAHOCTPYKTYP» BXOJIUT B 00pa30BaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHMs — IPOrpamMMmy OakajaBpuaTa IO HANpaBICHUIO TOATOTOBKY /
crenranbHOoCcTH 03.03.01 «IIpuknagabeie MaTemaTrka U pusuka» HanpaBiaeHHOCTH «lIpukiamHas
¢uszvka U WHPOPMAIMOHHBIE TEXHOJOTUM B HAHOMHIYCTPUW». JMCUIHIIMHA peann3yeTcs
kadeapoi «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

[IK-8 «CrocobeH oCyIIeCTBISTh MOWCK HOBBIX HAyYHO- TEXHUYECKUX PEIICHUN IS
MOJICPHH3AIIMU CYIIECTBYIOIIUX W BHEIPEHHUS HOBBIX TNIPOIIECCOB W OOOpPYAOBaHUS s
Mo (UKAIIMKY CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP»

Copep:xaHre NTUCUUIUTMHBI OXBATHIBAET KPYr BOIMPOCOB, CBSI3AHHBIX C COBPEMEHHBIMU
TEOPETUUYECKHUMH U SKCIIEPUMEHTAJIbHBIMU METOJIaMU B 001acTh (PU3UKU U ONTUKU CUCTEM C
MOHIKEHHOW Pa3MEpHOCThIO, B TOM YHCIE CAMHUYHBIX HAHOCTPYKTYpP, ¥ TMPHUKIATHBIMU
3aJjauaMy B 00J1aCTH HAHOTEXHOJIOTUN U ONTOAJIEKTPOHUKH.

[IpenogaBanne AUCHUILIMHBI TMPEAYCMATPUBACT CcleAylomue (OPMbI OpraHHU3aIUH
y4eOHOT0 Mporiecca: JICKIUH, JJabopaTopHbIe padOThI, CAMOCTOsATEIbHAS paboTa 00yJaIoIerocs.

[TporpaMMo#i NTUCHUTIIMHBI TPETyCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKyTOUHas arrectanus B hopme nuddepeHInpOBaHHOTO 3a4€Ta.

OO0miasi TpyA0EMKOCTh OCBOSHUS AWCIMILIUHBI COCTABISET 3 3aUeTHBIX eAuHMIbI, 108
YacoB.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. Tlepeyensp mIaHUPYEMBIX Pe3yJILTATOB OOyUEHUS IO TUCIUTLINHE

1.1. Tlenmu npenomgaBaHusi AUCIUTLIAHBI

- TOJy4YeHHWe OOYYaroUIMMUCS HEOOXOJAMMBIX HAaBBIKOB B O0JIACTH COBPEMEHHBIX

TEOPETUYECKHUX U IKCIEPUMEHTAIBHBIX METO/I0B ONITUKH MUKPO- U HAHOCTPYKTYP;

- O3HAKOMJICHUE O0YYAIOIIUXCS C OCHOBHBIMU METOIaMU OMUCAHWS KBAHTOBOPA3MEPHBIX

3 PeKTOB, 0COOCHHOCTSIMHA ONITUYECKUX CBOMCTB MUKPO- H HAHOCTPYKTYD;

- OCBOCHHE CTyJeHTaMH (PHU3UYECKNX NPHUHIUIOB M METOJOB (POTOHMKH M ONTHKHU

MHUKPO- HAHOCTPYKTYP.

1.2. JlucuumuiiHa BXOAUT B  COCTaB  4YacTd, (opMmupyeMoit  ydacTHUKaMU
00pa3oBaTelbHBIX OTHOIICHUH, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIET0 00pa3oBaHus (1anee —
OI1 BO).

1.3. IlepedeHb muaHUpPyeMbIX pe3yIbTaTOB OOYUEHHUS 110 AUCIUILTAHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pesyibTaTamu ocBoenus OIT BO.

B pe3ynbrare u3yueHus AMCHUILIMHBI OOYUaIOLIUICS JOJDKEH 001a/aTh CIeAYIOIUMU
KOMITETEHITUSIMU WM UX YacTsiMu. KOMIETeHIINY U MHAUKATOPBI MX JOCTIKEHUS TIPUBEJICHBI B
tabnure 1.

Tabmuma 1 — [lepeuens KoMIeTeHIINI U MHAUKATOPOB UX JTOCTHIKEHUS

Konn
Kareropus (rpynna) Kon 1 HanMeHnoBaHMe HHIUKATOPA JOCTHKEHUS
KOMTIETEHITHH HaHMEHOBAHHE KOMIIETCHIITNH
KOMIIETEHINH
[1K-3 Criocoben
MIPOBOIUTH
HKCIIEPUMEHTHI 110
3aJJaHHBIM
METONKAM C [TIK-3.3.1 3HaTH METOIBI TUTAHUPOBAHUS
00paboTKoit 1 HKCIEPUMEHTa; METO/IbI cOopa U 00paboTKU
aAHAJIA30M UX JTAHHBIX TPU TPOBEJACHUN UCCIIEIOBAaHUH
TpodeccHoHabHBIC pe3yIbTaTOB, [IK-3.Y.1 ymers HpOB?,I[I/ITL 9KCIIEPUMEHT 110
KOMITETEHIIHI COCTaBIISITh 3a/laHHBIM METOJIMKaM; HCII0JIb30BaTh
OTIMCAHUS KOMIIBIOTEPHBIE METOJIbI 00PabOTKH Pe3yIbTaTOB
BBITIOJTHEHHBIX HKCIIEPUMEHTA
HUCCIIENOBAHUN 1 T1K-3.B.1 BiameTs HaBBIKAMU COCTABJICHUS
MIOATOTABINBATh Hay4YHbIX 0030pOB
JAaHHBIE 115
pa3paboTKU HAYYHBIX
0030poB 1
myOIMKanui
[IK-5 Cnocoben
pa3paboTatb [1K-5.3.1 3HaTh 0cOOEHHOCTH pa3zpaboTKu
TEXHUYECKHE TEXHUYECKUX TPeOOBAaHUN K MOJIEPHU3AIUI
TpeOoBaHUS K TEXHOJIOTUYECKUX JIMHUHN C LENbI0 peaan3aiuu
MO/IEpHU3ALUU KOHLIEIIUHU MPOU3BOACTBA U ONITUMU3AIIUN
TEXHOJIOTUYECKUX TEXHOJIOTHYECKUX MTPOIECCOB C YUETOM
JIMHUM C EIbIO TpeOOBaHMU CUCTEM MEHEHKMEHTA
[Ipodeccuonanpubie
KOMITETEHIIHH peanusanuu [IK-5.¥.1 ymers pazpabaThiBaTh TEXHUUYECKHE
KOHIEMIUN TpeOOBaHUS K MOJIEPHU3AIMH TEXHOJIOTHYECKIX
MIPOU3BO/ICTBA U JMHUHN C ydeToM TpeboBaHUil cucteM
ONTUMHU3AIUU MEHEPKMEHTa
TEXHOJIOTHYECKUX [1IK-5.B.1 BnaaeTs HaBbIKaMU pa3padOTKU
MIPOLIECCOB C YUETOM | TEXHUYECKHUX TpeOOBaHM K MOJEpHU3ALUU
TpeOOBaHUI CUCTEM | TEXHOJOTUUYECKUX JIMHUMI
MEHEPKMEHTa




[1K-6 Cnocoben
MOATOTOBUTH U
COIJIacoBaTh
KOMILIEKTEI
JIOKYMEHTAIIH TI0
peaiaraeéMbIM K

[1K-6.3.1 35aTh 0COOEHHOCTH ITOJTOTOBKH M
COTJTacOBaHUS KOMIUIEKTOB JOKYMEHTAIUH 110
MpeiaraeMbIM K BHEJIPESHUIO TEXHOJIOTHUSCKAM
IpoIiieccaM ¢ OTBETCTBEHHBIMU HUCTIOJTHUTEISIMA

BHEJIPEHUIO CMEXKHBIX MOpa3/IeJIeHU corjJacHO OU3HecC-
[IpodeccronanbHbIe | TEXHOIOTUUYECKUM MIPOIIeCCY CUCTEM MEHEKMEHTA
KOMIIETEHIIA N Iporieccam ¢ [IK-6.Y.1 ymMeTh moAroTaBIMBaTh U
OTBETCTBEHHBIMU COTJTaCOBBIBATh KOMILIEKTHI JIOKYMEHTAIIUH C
HCIIOJIHUTENSIMU OTBETCTBEHHBIMH HCIIOTHUTEIISIMU CMEKHBIX
CMEKHBIX oipa3ieieHui
opa3aeIeHAN T1IK-6.B.1 BiameTs HaBBIKAMHA IIOATOTOBKHA
corJiacHO Ou3Hec- KOMILJIEKTOB JIOKYMEHTAIIUH
MIPOLIECCY CUCTEM
MEHEDKMEHTa
[1IK-7.3.1 3HaTH TPUHIHUIIBI Pa3pabOTKH METOIUK
[TIK-7 Cniocoben U TEXHUYECKUX PYKOBOJCTB ISt
paspaboTaTh HKCIIEPUMEHTATILHON ITPOBEPKU
METOJIUKH U TEXHOJOTHYECKHUX TPOIIECCOB U UCCIIEIOBAHUS
TeXHUYECKHE IapaMeTpoB HAHOCTPYKTYPHBIX MaTepUaJIOB
PYKOBOJCTBA JUIS [1K-7.Y.1 ymeTh maHupoBaTh pazpaboTKy
TTpodeccHoRabHbIE HKCIEPUMEHTAIFHOW | METOJIUK U TEXHHHMECKHX PYKOBOJICTB JIId
B —. MIPOBEPKH AKCIIEPUMEHTATLHOU TPOBEPKU
TEXHOJOTHYECKHIX TE€XHOJIOTHYECKHX TPOIIECCOB U MCCIIEOBAHUS
MIPOIIECCOB U apaMeTpoB HAHOCTPYKTYPHBIX MaTepUaIoB
HCCIIEIOBAHUS [IK-7.B.1 BnazeTh HaBBIKAMH pa3padOTKH
rmapaMeTpoB METOJIUK W TEXHUUECKUX PYKOBOJCTB JIJIst
HaHOCTPYKTYPHBIX HKCIIEPUMEHTATILHON ITPOBEPKU
MaTepHasoB TEXHOJOTHYECKHUX TPOIECCOB U UCCIIEIOBAHUS

[1apaMeTPOB HAHOCTPYKTYPHBIX MaTEPHAJIOB

- Ousnka;

2. Mecrto nucnuniannsl B cTpykType OI1
Jucrnurnmuaa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPHOOPETEHHBIX 00YYarOIUMUCS
[IPU U3YYEHUH CIIECTYIOIUX JUCIUIUINH!

- ®u3uKa TBEPAOro Tena;

- [Ipukiagnast onTuka;

- KBaaToBas QJICKTPOHUKA.

3HaHUsI, TOJy4YEHHbIe HpPU H3YUYEHUU MaTepuana JaHHOU

JUCHUIIIIMHBI, MMCIOT KakK

CaMOCTOSITeNIbHOE 3HAYCHHE, TaK U MOTYT MCHOJB30BaThCS MPU U3YUYEHUHU JPYTUX AUCIUILINH:
MIPOM3BOJICTBEHHAS TIPEUIUILIOMHAS ITPAKTHKA.
3. OOBeM u TPYJ0€MKOCTh JUCIIUILTAHBI

Jlanubie 006 oOmeM oO0beMe AUCIUIUIMHBI, TPYJIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI O TUCIUIUTMHE (M pachpe/ieieHne dTOH TPYJ0eMKOCTH TI0 CeMecTpaMm) Mpe/ICTaBIeHbBI B

Tadmue 2.

Tabmuma 2 — O6beM U TPYJ0EMKOCTh TUCIUTIIIMHBI

Bun yuebHol paboThl

Tpy10€eMKOCTb 110
cemMecTpam
No8

Bcero




1 2 3

Oowan mpyooemKocmp OUCUUNTIUHDI, 3/ 108 3/ 108
3E/ (vac)
U3 Hux uacoe npakmuyieckoil n0020mMoeKu 20 20
AyoumopHbvle 3aHAmMUA, BCETO Yac. 30 30
B TOM YHUCJIE:

nekiuun (J1), (dac) 10 10

npaktadeckue/cemuaapckue 3anstus  (I13),

(Jac)

nabopaTtopubie padoTsl (JIP), (gac) 20 20

KypcoBoit mpoekT (pabota) (KIIL, KP), (uac)

9K3aMeEH, (4Jac) 36 36
Camocmoamenvnana padboma, Bcero (4ac) 42 42
Buo npomesxxcymounoii ammecmauyuu: 3ayer,
mudd. 3auver, sx3zamen (3auer, Judpd. 3au, OK3. OK3.
DK3.%*)

*%
[TpuMeuanue:  kanaumaTckuii HK3aMeH

4. ConepxaHue JUCIUTLINHBI

4.1.

Pa3z[em>1, TEMbI JUCHUIUIMHBI U UX TPYHOCMKOCTH IIPUBCACHLI B Ta6J'II/II_[€ 3.

Pacnipenenenue Tpy10eMKOCTH JUCIUIUIMHBI IO pa3ziesiaM ¥ BUJAM 3aHSITHA.

TabGmuna 3 — Pa3ensl, TeMbl JUCIUILTUHBL, UX TPYAOEMKOCTh

Pazpensl, TeMbI JUCLHUITIIUHBI Jlexun 113 (C3) | JIP KIT CPC
(uac) (vac) (vac) (uac) (vac)

Cemectp 8

Paznen 1. KBanToBO-pa3zMepHbIe CTPYKTYPbI 8 16 38

Tema 1.1. PazMepHOe kBaHTOBaHKE

SHEPreTUYECKOro CIIEKTpa HOCUTENEH 3apsaa

Tema 1.2. CTpyKTypbl C MHOKECTBEHHBIMH

KBAaHTOBBIMH SIMAMU U CBEPXPEIIETKH

Tema 1.3. OnTHKa KBaHTOBBIX SIM

Tewma 1.4. OnTuka cBepxpeneTok

Paznien 2. [IpuMeHeHne KBaHTOBO- 2 4 4

pa3dMepHBIX CTPYKTYP

Tema 2.1. [ToynpoBOTHUKOBBIE J1a3€Pbl HA

KBaHTOBO-Pa3MEPHBIX CTPYKTypax

Tema 2.2. ®OTONPUEMHUKN Ha KBAHTOBO-

pa3MepHBIX CTPYKTypax

Hroro B cemectpe: 10 20 42

Uroro: 10 0 20 0 42

[IpakTrueckass DOATOTOBKA 3aKIIOYAETCS B  HENOCPEJICTBEHHOM  BBIIIOJIHEHUU
OoOydJaloImUMUCs ~ OMNpeNeJIeHHBIX  TPYAOBBIX  (YHKIUN,  CBS3aHHBIX ¢  Oynymei

npoeCCHOHATEHON e TEIHOCTHIO.

4.2. CopnepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSITHI.
Coneprxanue pa3/ieioB ¥ TeM JISKITMOHHBIX 3aHATHN IPUBEACHO B TabmuIe 4.

Tabmuia 4 — Conepxanue pa3esioB U TeM JEKIIMOHHOTO UK




Howmep paznena

Ha3Banue u cosiepkanue pas3iesioB M T€M JIEKIIMOHHBIX 3aHATUN

1

KBaHTOBO-pa3MepHbIe CTPYKTYPbI

Jlekmus 1. Pa3mepHoe KBaHTOBaHUE DSHEPreTHUYECKOTrO CIEKTpa
HocuTene 3apsnga. KBantoBble siMbl. KBaHTOBast siMa ¢ JIMHEWHO
M3MEHSIIOIIUMCS TOTEHIINAJIOM.

Jlexkuus 2. Cdoepuyeckas KkBaHTOBasgs Touka. CTpPYyKTypel C
MHO’XECTBEHHBIMH  KBAaHTOBBIMH  sIMaMU. [yHHEJIbHO-CBSI3aHHBIE
KBaHTOBbIE sMbl. KOMIO3UIIMOHHBIE CBEpXpelIeTKU. JlerupoBaHHBIE
cBepxpelieTku. JlernpoBaHHbIE KOMITIO3UIIMOHHBIE CBEPXPEIIETKH.
Jlexumst 3. OnTuka KBaHTOBBIX sIM. ONTHYECKOE TIOTJIOIIEHUE B
KBAHTOBBIX siMax. KBa3uByMepHbIi 5KCUTOH B KBAHTOBOM sSIMe.
Jlekuust 4. Onrtuka cBepxpemeTok. ONTUYECKHEe BHYTPU3OHHbBIE
nepexo/bl B cBepxpemeTkax. Onruyeckue MeXK30HHBIE Mepexojbl B
CBEpXpelIeTKax.

Jlekua 5. TlosiympoBOAHUKOBBIE Jia3epbl Ha KBAHTOBO-Pa3MEPHBIX
cTpykTypax. DOoToNpUEeMHUKHA Ha KBAHTOBO-Pa3MEPHBIX CTPYKTypax.
®oTo/1eTEKTOPHI HAa KBAHTOBBIX siMaX. DOTOIETEKTOPHI Ha CTPYKTYpax
C KBAaHTOBBIMH TOYKAMH.

4.3. Ilpaktudeckue (ceMUHAPCKUE) 3AHSATHUS
Tembl mpaKTHYECKHUX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TaOIHIIE S.

Tabmmma 5 — [pakTrdeckue 3aHsITHS U BX TPYJI0EMKOCTh

N3 Hux No
No | Tembr nmpaktuyeckux | @opmel npakTudeckux | TpymoeMKOCTh, |MPaKTHYECKOMH |pasiena
n/m 3aHSATU] 3aHATUR (gac) MOATOTOBKH, | IUCITUI

(dac) JIUHBI

Y4eOHBIM IIJIAHOM HE MPELYyCMOTPEHO

Bcero

4.4. JlaGopaTopHble 3aHATHS
Tembl 1ab0opaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh IPUBEJICHBI B TAOIUIIE O.

Tabmuia 6 — JlabopaTtopHbie 3aHITHS U UX TPYJOEMKOCTh

W3 aux

9JIEKTPOHA B KBAHTOBOM TOUKE
cheprdeckoit GopMbI

No
MPAKTHYECK
No Tpynoemkoct | pasnena
HanmenoBanme nabopatopHbix paboT oit
/1 b, (4ac) JUCILUIIIA
MOJITOTOBKH
HBI
, (dac)
Cemectp 8
1. MoenrpoBaHue BOJHOBBIX (PYHKITHIA 4 4 1

2. MopenupoBaHue SHEPreTUUECKOTO 4 4 1
CIIEKTpa HOCUTEJIeH 3apsijia B CTPYKTypax ¢
KBaHTOBLIMH SIMAMHU

TOYKaMH

3. MoaenupoBaHue CIIEKTPOB 4 4 1
JIIOMUHECIEHIIUU CTPYKTYP C KBAHTOBBIMHU

4. MoaenupoBaHue ce4eHus MOTJIOMEHUS U 4 4 1




paccestHUS cpeprIecKoil HAHOYACTHUITHI B
JIUTIOJIBHOM TIPHOJIVDKEHUH

5. MoaenupoBaHHe YHEPTETHIECKOTO 4 4 2
CIIEKTpa HOCUTEJIEH 3apsijia B CTPYKTYpax C
KBaHTOBBIMH SIMAMHU

Bcero: 20

4.5. KypcoBoe mpoeKTHpoBaHKE/ BBIIOJHEHUE KYPCOBOU pabOTHI
VY4eOHBIM IJITAHOM HE IIPELYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIuxcs
Buyp camocTosiTenbHOM paboThI U €e TPYJ0EMKOCTh ITPUBEIEHBI B Tabume 7.

Tabnuna 7 — Buasl caMocTosiTeTbHOM pabOThI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3ydenue TeopeTryeckoro Marepuaia
22 22
nucruraHbl (TO)
KypcoBoe npoextuposanue (KI1I, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brmonaenue pedepara (P)
[ToaroroBka k TeKyIeMy KOHTPOIIO
ycneBaemocta (TKY)
Jomammuee 3ananue (/[3)
KonTtponpabie paboThl 3a0unnkoB (KP3)
[ToarotroBka Kk mMpoMeKyTOUHOM 20 20
arrectaiuu (I1A)
Bcero: 42 42

5. Ilepeuenb yueOHO-METOINYECKOTO OOecedeHus
JUISL CAMOCTOSITEIILHOM padOThl 00YUaIOMUXCS IO TUCIUILIHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalibl JIISI CAMOCTOSITENIbHON padOThl OOYYaroMIMUXCSl YKazaHbl B
mam. 7-11.

6. [lepedyeHp EYATHBIX W DJIEKTPOHHBIX YUeOHBIX U3TaHUI
[lepeuens mevaTHBIX U DJIEKTPOHHBIX YUeOHBIX W3/IaHUM pUBeieH B Tabmulle 8.
Tabmmia 8— [lepeuenp meyaTHBIX U AIEKTPOHHBIX YUEOHBIX H3JaHUN

Kommtuectso SK3EMILULEIPOB
Iudp/ B OHOJIMOTEKE
bubmmorpaduueckas ccpiika
URL anpec (KpoMe 2JIeKTPOHHBIX
AK3EMILISIPOB)
https://e.lanbook.com/book/56612 | Tumodees, B.b. Ontuueckast DBC Jlaub
CIEKTPOCKOMHUS OO BEMHBIX
MOJYIPOBOAHUKOB M HAHOCTPYKTYP.
[OnekTpoHHBII pecypc| — DIeKTpoH.
nan. — M.: M3narenscTBo "Jlans", 2015.
—512c¢.
https://e.lanbook.com/book/44963 | BoiiuexoBckuii, A.B. dusuueckue DBC Jlaub
OCHOBBI NTOJTYIIPOBOAHUKOBOI




(doTosnekTpoHnKH: YuedHoe nmocodue //
A.B. Boiinexosckuii, 1.1. Mxunn, B.I1.
CaBuniH, H.M. Bakus. [DneKTpoHHBII
pecypc] — DaekTpoH. jaH. — Tomck:
HsparenscTBO "HanmoHanbHbIM
ucciaeaoBaTenbCKuii ToMcKkuin
rocyaapcTBeHHblil yHuBepcutet", 2013.
— 560 c.

https://e.lanbook.com/book/91443 | JIémuues, M.A. UucneHHoe DBC Jlaub
MOJISJIMPOBAHNE ONMTHYECKUX CBOMCTB
MeTanueckux HaHovyactull / ML A.
JémuueB, A.U. CunopoB. [DNeKTpOHHBIH
pecypc] — DaekTpoH. naH. — CI16. :
MzparensctBo "CaHkT-IleTepOyprekuii
HaIUOHAIILHBINA NCCIIEeI0BATEILCKIN
YHUBEPCUTET MH(HOPMALIMOHHBIX
TEeXHOJIOTHI, MeXaHUKHu 1 onTtuku", 2016.
—5S2c.

7. IlepeueHb 3NIEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB
nHOPMAIIMOHHO-TEJICKOMMYHHUKAMOHHOH cetn « THTepHET»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(POPMAIIMOHHO-
TeIeKOMMYHHUKaMOHHON cetn «MHTepHET», HEOOXOAWMBIX [UISI OCBOCHUS JWCIUILUIAHBI
npuBe/ieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb 5SIEKTPOHHBIX O0pa30BaTEBHBIX PECYpCcOB HH(DOPMAITMOHHO-
TEJIEKOMMYHUKAaIIMOHHOH ceTH «IHTepHeT)
URL anpec HanmenoBanue

8. Ilepeuens MH(OPMAITOHHBIX TEXHOJIOTHI
8.1. IlepeueHp mpOrpaMMHOTO OOECHEUYEHHUs, HCIOIB3YEMOTIO TPU OCYIIECTBICHUHN
00pa30BaTebHOTO Mpoliecca Mo TUCIUILIAHE.
[lepedeHpb UCcoNIb3yeMOro IporpaMMHOro odecreueHus npejactasieH B Tadbauie 10.

Tabmmma 10— [lepeyers mporpaMmmMHOTO 0OeCIIeueHuUs

No /i1 HaunmenoBanue

He npeagycmotpeno

8.2. Ilepeuenp UH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCIIOJIb3YEMBIX npu
OCYIIECTBJICHUN 00Pa30BaTEILHOrO MPOIlecca 110 AUCIIHILINHE

[lepeuenr uCHONIB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEJICTaBICH B
Tabimie 11.

Tabnuna 11— Ilepedyens HHPOPMALMOHHO-CIPABOYHBIX CUCTEM

No /i1 HaunmenoBanue

He npengycmotpeno

9. MarepuaiapHO-TeXHUUYECKas Oa3za
CoctaB MaTepuambHO-TEXHMYECKON 0a3bl, HEOOXOOUMOW s  OCYIIECTBIICHUS
00pazoBaTenbHOrO MpoIiecca Mo JUCIUIIINHE, TTPpeIcTaBlieH B Tabuiel 2.

Tabmuma 12 — CoctaB MarepralbHO-TEXHUYECKON Oa3bl




Ne HanmenoBanme cocTaBHOU YacTu Howmep aymutopun
/Tt MaTepruaTbHO-TEXHUYECKOW 0a3bl (TIpu HEOOXOTUMOCTH )

1 VYuebHas aymuToOpus 1J1s 3aHATUH JTEKIIMOHHOTO THTA, 3aHaTuii | 196135, r. CankT-

CEMHUHAPCKOI0 TUIA, TPYIIIOBBIX U HHINBUIYAIbHBIX [letepOypr, yi1.
KOHCYJIbTAIIU{, TEKYIIIETO KOHTPOJIS U MPOMEKYTOUHOMN I'actemno, a. 15,
arTecTalyu. aynurtopus Ne31-02

Ocnarmenue: Crienuanu3upoBaHHasi MeOeIb; TEXHUUECKHE
cpeJlicTBa OOyUYeHUs, CITy>Kallue 7S PeJICTaBIeHUs yueOHOU
nH(popManuy OOJIBIINOHN ayIUTOPHUH; HAOOP
JIEMOHCTPAIIMOHHOTO 000PYIOBAHHUSI

2 | YueOHas ayauTopus JIJIs JTaOOPATOPHBIX 3aHSITHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHasi MeOellb; TEXHUUECKHE [letepOypr, yi.
cpe/icTBa OOyUEHHS, CITy KaIlne JUIsl TIPeICTaBlIeHUs yIeOHOH I'actemno, a. 15,
uHpopManuu OOJBIION ay TMTOPUH; JTadopaTOpHOE aynurtopus Ne31-04a

ob6opynosanue (1.1. dypre — ciekTpoMeTp HHPPAKPACHBIH.
OCM 22111; 1.2. Cucrema 06pabOTKH TaHHBIX Ha 0aze
[19BM, Bxmovast moautop LCD 18,5 u nmazepHbIii IpuHTED.;
2. Cuextpodotomerp CD — 56; 3.1. dyphe — cieKTpoMeTp
nHppakpacHpii ®CM 1201, BKItoUas 6a3o0Boe MPOrpaMMHOE
obecnieuenne FSpec; 3.2. Cuctema 06pabOTKH JaHHBIX
criekTpometpa Ha 6aze [19BM, Bxiouas morutop LCD 18,57
u nazepHsbIit npuHTep; 4. Kommieke naboparopusrit JIKO - 2P;
5. Kommieke maboparopusiit JIKO — 6P Ne28; 6. [IpuctaBka
3epkaibHOTO oToOpaxkenus 130 — 10; 7. [IpuctaBka
3epkanbHOTO oToOpakenus 130 —9; 8. [IpucraBka
3epkaibHOTO oToOpakenus [130 —45)

10. Ouenounsle cpeacTBa JUIs MPOBEACHUS IPOMEKYTOUHOM aTTecTalun
10.1. CocTraB OLIEHOYHBIX CPEICTBIUISL IPOBEJIEHUS NPOMEXKYTOUHOM aTTECTAlUU
o0yyJaromuxcs o IUCIUIUINHE TTpUBe/eH B Tadwmie 13.
Tabnuna 13 — CoctaB OIEHOUYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOUHOHM aTTecTaluu

Bua nmpomexyTouHOI arTecTanun [lepedyeHb OIIEHOUHBIX CPEJICTB
DK3aMeH Crnucox BOMPOCOB K 9K3aMEHY;
OK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTrl.

10.2. B kadecTBe KpHTEpHEB OIICHKA YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMITETEHIMI 00yJarolmuMucs MpUMeHsieTcs S-0aibHas IIKanxa OLEHKH cPopMHUpPOBAHHOCTU
KOMIIETEHIMH, KoTopas puBeeHa B Tabiuine 14. B Teuenune cemecTpa MOXKET UCHOJIB30BATHCS
100-6annpHas  ImKaJa  MOIYJIBHO-PEHTHHTOBOM  cHCTeMbl ~ YHUBEpPCUTETa,  IpaBHiia
WCII0JIb30BAHUS KOTOPOi, YCTaHOBJIEHbI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH YpoBHS COOPMHUPOBAHHOCTH KOMITCTCHITUH

OreHKa KOMITETEHITUH

XapakTepucTuka c(hOpMAPOBAHHBIX KOMITETEHITUIMA

5-OajuTbHAas IKaIa




OrieHKa KOMITETEHIIN

5-0ayIpHAs IIKaJIa

XapakTeprcTrka c(hOpMAPOBAHHBIX KOMITETEHITUIHA

— oOyyaromuiicss TIIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBII
Marepua;

— YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEIHO M TPAMOTHO €T'0 M3JIaraeT;

— omHpasch Ha 3HAHUS OCHOBHOW W JIOIOJIHUTEIBHOW JHMTEPATypHI,

fg;ﬁg): TECHO IPUBS3BIBAET YCBOCHHBIE HAYUYHBIE TIOJIOKEHHS C MPAKTUYECKOU
JIeATEIIbHOCTBIO HAIIPABIICHUS,
— yMeno 000CHOBBIBAET U aprYMEHTUPYET BBIIBUTAEMbIE UM UJIEH;
— JIeTlaeT BBIBOJBI M 000O0IICHHSI;
— CBOOOJIHO BJIAJICET CUCTEMOM CTIeMaIN3uPOBAHHBIX TTOHSITHH.
— o0yuaroiuiicss TBEpI0 YCBOWI MPOTPaAMMHBIN MaTepuai, TPaMOTHO U
[0 CYWIECTBY WM3JIaraeéT €ro, OINHpasch HAa 3HAHUS OCHOBHOWU
JUTEPATYPBL;
«XOPOIOY — HE JIOIIYCKAET CYIIECTBEHHBIX HETOUYHOCTEH; }
«GAUTCHOY — YBS3bIBAET YCBOEHHBIC 3HAHUS C MPAKTHYECKOH JIESITEIBHOCTBHIO
HaIlpaBIICHUS,
— apryMEHTUPYET Hay4YHBIE I10JI0KEHHUSI;
— JIeTlaeT BBIBOJBI M 00O0OITICHHST;
— BJIaJIEET CUCTEMOM CIIEIUAIN3UPOBAHHBIX IIOHSATUH.
— oOyyJaroruiicss yCBOMIJI TOJIBKO OCHOBHOH TPOTPaMMHBIA MaTepHa,
[0 CYIIECTBY HM3JIaraeT €ro, ONUpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYPHI;
— JIONYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;
«yIOBIIETBOPUTEIEHO» .
GATTOHOD — UCIIBITBIBACT 3aTPYAHEHUS B NPAKTHYECKOM IPUMEHEHHUH 3HAHWI
HaIIPaBIICHUS,
— c1abo apryMeHTHpYeT HayuHbIe MOJI0KEHUS,
— 3aTpyAHsieTcs B GopMyITUpOBaHUU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BIIAJEET CUCTEMON CIIENMAIA3UPOBAHHBIX MOHSTHII.
— oOyJarormuiicss HE YCBOWJI 3HAYUTEJIBLHOW YacTH MPOrPaMMHOTO
Marepuana;
— IOMyCcKaeT  CYIIECTBCHHBbIE  OIMMOKA W  HETOYHOCTH  MPH
«HEYJIOBJIETBOPUTEIEHO» .
paccMoTpeHHH MpoOJieM B KOHKPETHOM HallpaBJICHUN;
«HE 3a4TCHO»

— UCTIBITHIBAET TPYAHOCTH B MPAKTUUECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXKET apryMEeHTHPOBATh HAYYHbIE MOJIOKCHHUSI,
— He GopMyIHpyeT BBIBOJOB M 0000IIECHUH.

10.3. TunoBble KOHTPOJIBHBIE 3a/IAHUS WA UHBIE MaTEPHUAJIbL.
Bormpocsr (3agaun) nist sK3amMeHa mpeicTaBlieHbl B Tadumie 15.

Tabmuma 15 — Bompocs! (3a1aun) 115 9K3aMeHa

Ne n/m [lepeyens BompocoB (3a1a4) J1sl FK3aMeHa Koz
WHAMKATOpa

Pa3smepHoe ~ KBaHTOBaHME  DHEPreTUYECKOrO0  CIIEKTpa K3V .1

1. HOCHUTEJeH 3apsia. T
2. KBanTOBas siMa ¢ IMHEHHO W3MEHSIIOIIUMCS TOTEHIIUAJIOM. I1K-3.V.1
3. Cdepuueckast KBaHTOBasI TOUKA. I1K-3.B.1
4. CTpyKTypbl C MHO’)KECTBEHHBIMH KBAHTOBBIMU SIMAMH. I1K-5.3.1
5. TyHHETHHO-CBSI3aHHBIE KBAHTOBBIC SIMBI. I1K-5.Y.1
6. KoMmno3uimonnsie cBepXpeneTku. I1K-5.B.1
7. JlermpoBaHHBIE CBEPXPEIIETKH. I1K-6.3.1
8. JlernpoBaHHbBIE KOMIIO3UIIMOHHBIE CBEPXPEIIETKH. I1K-6.Y.1
9. OnTH4ecKOe IIOTJIOIIEHNE B KBAHTOBEIX SIMaX. TIK-6.B.1
10. KBa3uByMepHBIii 5KCUTOH B KBAHTOBOH SIME. I1K-7.3.1
11. OnTHyeckyre BHYTPU30HHBIE IEPEXObI B CBEPXPEIIETKAX. I1IK-7.Y.1
12. OnTruyeckne MEeK30HHBIC TIEPEXOIbI B CBEPXpEIIeTKaX. I1K-7.B.1




[TomympoBOTHUKOBBIE ~ JTa3ephl HA  KBAaHTOBO-Pa3MEPHBIX K3V 1
13. CTPYKTYpax. T
14. ®DoToNpUEMHUKHN Ha KBAHTOBO-Pa3MEPHBIX CTPYKTYpax. I1K-3.B.1
15. DOTOETEKTOPHI HA KBAHTOBBIX SIMAX. TIK-5.3.1
16. DOTOAETEKTOPHI HA CTPYKTYpPax ¢ KBAHTOBBIMU TOYKAMHU. [IK-5.¥.1
Bompocsr (3amaun) s 3adeta / qud¢. 3adera nmpeacraBieHbl B Tadauie 16.
Tabmuma 16 — Bonpocs! (3agaun) nms 3adera / audd. 3ayera
Kon
Ne oi/mt [lepedens BompocoB (3amaq) st 3adera / qudd. 3adera
p p (3ana9) 1 madd UHJMKATOpa
Y4eOHBIM IJIJAHOM HE IIPELYCMOTPEHO

[lepeyenp TeM Juis KypCOBOTO TPOEKTHPOBAHUS/BBIIOIHEHHUS KypCOBOH pPabOTHI
MpeCTaBIeHBI B TabwmIe 17.
Tabnuna 17 — IlepeueHs TeM 7151 KypcOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS! KYPCOBOM pabOThI

No 1/t [TpumepHBIi IepedeHb TeM ISl KypCOBOTO MTPOSKTHPOBAHUS/BBITOTHEHHUS
B KypcoBO#l pabOTBI

Y4eOHBIM MIIaHOM HE PEYyCMOTPEHO

Bompocsl s mpoBeneHHWs TPOMEXYTOYHOM aTTECTAllMM B BHIE TECTHPOBAHHS
IpesicTaBIeHsb! B Tadmuie 18.

Ta6nmna 18 — [IpumepHBIit mepeueHb BOIIPOCOB ISl TECTOB

Konx

Ne i/mt [IpumepHbIit TepedeHb BOIPOCOB JIJIsl TECTOB
WHJIMKaTopa

Y4eOHBIM IJIAaHOM HE ITPEYyCMOTPEHO

[lepeueHs TeM KOHTPOIBHBIX PabOT MO TUCIUIUIMHE OOYYaIOUIUXCS 3a09HON (OPMBI
oOydeHus1, mpeIcTaBlIeHbl B Tabmie 19.

Tabmmia 19 — [lepeyenb KOHTPOJIBHBIX paboOT

Ne ni/mm [lepeyeHb KOHTPOJIBHBIX paboOT

He npenycMmorpeno

10.4. MeTonuueckue  MaTepuasbl,  ONPEETSAIONMEe  MPOUEAYpbl  OIECHHBAHMUS
WHJUKATOPOB, XapaKTepHU3yIOIMUX OJTambl (HopMHpOBaHUS KOMIETEHIIMM, cojepxKaTcs B
JOKAJIBHBIX HOpMaTUBHBIX akTax [ YAIIL, permaMeHTUpYIOIIMX TMOPSIOK W HIPOLEAYpY
MPOBEJICHUST TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTaluu O00ydaronuxcs
I'VAIL

11. MCTOI[I/I‘ICCKI/IC YKa3zaHus IJid O6yanOH_II/IXC$I 110 OCBOCHHIO JUCHHUITIJIMHBI

11.1. Meronuyeckue yka3zaHusi i OOydYalOHIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYCHME JIEKIUOHHOIO MaTepHajga — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKOe U SICHOE H3JI0KEHHMe ydeOHoro marepuana. HasHaueHuwe cOBpeMEHHOH Jiekuuu B
paMKax JUCIMIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMAIUIO 110 TEME, a B OCBOCHUU
GbyHIaMeHTaNBHBIX [pOOJIeM JWUCHMIUIMHBL, METOJO0B HAYYHOTO IIO3HAHMS, HOBEWIINX
JIOCTHKEHUI HaydyHOW Mbplcau. B yueOHOM mporiecce JIEKIMS BBIIOJHSAET METO/I0JIOIMYECKYIO,
OpraHM3alMOHHYIO W HHPOpMaNMOHHYI0 (pyHKIuH. JleKnus pacKpelBaeT MOHSTHHHBIN armmapar
KOHKpETHOW 00JacTH 3HaHus, €€ mpoOJeMbl, JaeT IeJbHOe NpEeACTaBIeHUE O AUCIUILIMHE,
MIOKa3bIBAET B3aUMOCBS3b C IPYITHUMHU AUCLHUILIMHAMH.




[InanupyeMble pe3yabTaThl IPU OCBOSHUU 00YUYarOUTMMUCS JIEKIIMOHHOTO Marepuaa:

— TIOJyYeHHE COBPEMEHHBIX, [EJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUU, YpPOBEHb
KOTOPBIX ONPEAEIIETCS 1EJIEBOM YCTaHOBKOW K Ka)KJI0M KOHKPETHOM TeME;

— TIOJy4YeHHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IPEIO/IaBATEIIEM;

— pasBuTHE TPOPECCHOHATHHO-IEIOBBIX  KadecTB, JIIOOBH K  TIpeAMETy W
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIJICHHUSL.

— TOsIBJIEHUE HEOOXOMMOr0 HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHOU PabOTHI;

— TIONy4YeHHe 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTH HA ONIMKANIIINE TOBL;

— HAY4YHUTHCSI METOAMYECKH 00pabaThiBaTh MaTepual (BBIICNSTH TIJIaBHBIE MBICIH U
MOJIOXKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH KX B  pa3IMYHBIX
(bopmyIHpoOBKax);

— TOJy4YeHHe TOYHOI'O NOHWMaHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHSTUH.

JleKMOHHBI MaTepuajgl MOJKET COIPOBOXKAATHCS JIEMOHCTpaluedl claiiioB |
WCIIOJIb30BAHWEM pa3/laTOYHOTO Marepuajia Ipu IPOBEJACHUU KOPOTKUX JUCKyccui 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK IO TUCIUTUINHE.

11.2. MeTtonuueckue yKka3aHus IS OOYYAIOITUXCS 110 YIaCTHIO B ceMUHapax. Y YeOHBIM
IIJIJAHOM HE MPEyCMOTPEHO.

11.3. MeTtonuueckne ykKazaHus JJIs OOyYaIOMIMXCS IO MPOXOXKICHHUIO IMPAKTHUYECKUX
3aHATUN. Y4eOHBIM IIJIaHOM HE MPEIYCMOTPEHO.

11.4. MeTtonuueckne yKa3zaHWsl I OOYYAIOMIMXCS TIO BBITOJHEHUIO JTA00PATOPHBIX
pabor.

B xone BemomHeHus 1abopaTOpHBIX palbOT oOyYarOmuics MODKeH YIUIyOuTh |
3aKpeNuTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBIIAJETh COBPEMEHHOW METOJIUKONH M TEXHUKOU
AKCTIEPUMEHTAa B COOTBETCTBHUHM C KBATU(PHUKAIMOHHONH XapaKTEPUCTHKONW OOYJaromerocs.
Boimonnenue nabopaTopHbix paboT COCTOUT M3 AKCHEPUMEHTATBHO-IIPAKTHUECKOM, pacueTHO-
AHATUTUYECKOW YacTei U KOHTPOJIBHBIX MEPOIPUSITHIHA.

Bremonaerne mabopaTopHBIX paboT 00ydaromuMcsl SBISETCS HEOTHhEMJIEMON YacThIO
V3Y4YCHHs] JIUCIUIUIMHBL, OMNpeneseMoil ydueOHBIM IIJJaHOM, M OTHOCHTCS K CpeICTBaM,
o0ecreunBaoIUM pelIeHUe CIIeTyIOIUX OCHOBHBIX 3a/1a4 00y4aroIIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEI0BAaHUS IPOLECCOB, SBJIEHUM U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCIUIUINHBI;

— 3aKpeIuvleHHe, pa3BUTHE U JeTallu3alis TEOPETUUYECKUX 3HAHUU, MOJYUYEHHBIX Ha
JeKIUSIX;

— TOJy4YeHHe HOBOM MH(OpMAIINH 110 H3y4aeMOU JTUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOH  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT
JlaGoparopHble pabOTHI, NPEAYCMOTPEHHbIE B JaHHOM Kypce, BBIMONHSIIOTCS B

KOMITBIOTEPHOM KJIacce Ha MepPCOHATHLHOM KOMITBIOTEPE C UCIOIB30BAHUEM MaKeTa MPHUKIAIHBIX
nporpamm MatLab.

B mpomecce moarotoBku K - JaboparopHOd  paboTe  HEOOXOAMMO — M3YYHTH
COOTBETCTBYIOIME METOJUYECKUE YKa3aHUs M TMOBTOPUTH JICKITMOHHBIM Marepwal, KOTOPBI

OTHOCHUTCSI K Teme pabotel. l[lepen Hadasiom BBIMOJHEHHS pabOThl HEOOXOAMMO CO3/ATh
OTJIeIbHYIO TANKY JUIsl CO3/IaBaeMbIX B padoTe (ailioB U YCTAaHOBHUTH €€ B CHCTEME B KayeCcTBE
Tekymeld aupekropud. IlyTh K 1naHHON mHamnke HE JODKEH COJep)KaTh HMMEH, HalHMCAHHBIX
KUPUJUIHLIEH.



B mpouecce BbIosiHEHUST pPabOTHI TOJTy4YEHHBIE peE3yJbTaThl PACUYETOB, JIUCTUHTH
pa3pabaThIBaeéMbIX MPOTpaMM, CXEMBI U Jpyrue padoune MarepHralibl JOJDKHBI COXPAHSATHCS Ha
JUCKE JJIs UX JATbHEUINEeTo UCIOIh30BaHuSs MPU 0(POPMIIEHUHN OTUYETA.

[To okoHyanuH pabOTH HEOOXOIUMO COCTABUTH OTUET M MOJATOTOBHUTHCS K €T0 3allliTe Ha
CJIETYIOIIEM 3aHSITHH.

CrpykTypa 1 popMa oT4eTa 0 Ja00paTopHOii paboTe
Otuet o mabopatopHoit paboTe JOMKEH COIePIKATh:
— (aMUITHIO, IMSI B OTYECTBO CTYJICHTA, BBITOJIHUBIIETO paboTy;
— HOMep y4eOHOI TPYIITIbI;
— J1aTy BBIOJIHEHUS PabOTHI;
— Ha3BaHUeE PadOTHI;
— T1eJTh paboTHI;
— KpaTKyto GopMyITUPOBKY 3aJaHus Ha TabOpaTopHyIo padoTy;
— OCHOBHBIE TEOpPETHYECKHE CBeJACHHS W (OPMYJBI, HCIOJIB30BaBIIUECS B IIpoIecce
BBITIOJTHEHUS PaOOTHI;
— JIACTUHTH MPOTPAMM, Pa3pabOTaHHBIC U OTJIAXKCHHBIE B TIPOIIECCE BBHITIOJHEHUS paOOTHI;
— CXeMBI, pa3paboTaHHBIE B MpOIlecce BRHITIOTHEHUS paOOTHI;
— TIPW WCIIOJIH30BAHHWM JIOTIOJHUTEILHOW JIMTEpaTyphl yKa3aTh CCBUIKA M IPUBECTH CITHCOK
JTUTEPaTypPhI;
— BBIBOJIBI 10 padoTe.

TpebGoBanwust k 0OpPMIIEHHUIO OTYETA O JTAOOPATOPHON paboTe

[Tpumep odopMieHHs: TUTYIBHOTO JTUCTA OTYETA MO JTabOpaTOpHON paboTe MPUBEICH Ha
caTe YHUBEPCUTETA WWW.guap.ru.

[Ipn odopMmiacHHH oOTYeTa O JIAOOpPATOPHOUW pPabOTe HEOOXOIUMO TPHICPKUBATHCS
tpedoBanuii I'OCT 7.32-2017 «Otuer o HayudHO-HMccienoBaTesnbekoi pabore. CTpykTypa u
paBUIa 0POPMIICHHUS.

[To xaxnoit maboparopHoil paboTe TOKEeH OBITh MOATOTOBJIEH OTYET B OyMa)KHOM U B
snekTpoHHOM Buje. Ilocne 3ammTel gabopaTopHbIX pabOT OT4YETHI B OyMaKHOM BHJE C
MIPOCTABIICHHBIMY OIEHKAMH XPaHATCS Ha Kadeape, a OTYETHl B JICKTPOHHOW (OpMe JTOIKHBI
OBbITH BBUIOXKEHBI B JINYHOM KaOuHeTe 00yuaromierocsi Ha caiite yHuBepcureTa.

11.5. MeTtonuueckne yKazaHusl Il OOYYaloOmMUXCS IO TIPOXOKIEHUIO KypCOBOTO
MPOEKTUPOBAHHUS/BBIIOJIHEHUS! KypCOBOM paboThl. YUeOHBIM IJIAHOM HE IPEAyCMOTPEHO.

11.6. MeTonuueckue yka3zaHus Il OOYYArOMIMXCSI 10 TPOXO0KICHUIO CaMOCTOSITEIbHON
paboThI

B xone BbIOMHEHUSI CaMOCTOSITENBHOM pabOThI, 0OYJarOITUICS BBHITIOIHSAET padOTy IO
33JJaHUIO ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBatelisi, HoO 0e3 ero HernocpeJICTBEHHOIo
y4acTus.

Jis oOyuatomumxcsi mo 3aouHoi (popme OOydeHHs, caMmocCTOsiTeNbHas paboTa MOXKET
BKJIIOUYATh B c€0s1 KOHTPOJBHYIO paboTy.

B mporecce BhIMOTHEHHSI CaMOCTOSITENIEHON paboThl, Yy oOyuwatomierocs (opmupyercs
1esaecooOpa3Hoe IJIaHUpOBaHKe padodyero BpeMeHH, KOTOpOe MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HAaBBIKM B YCBOCHHU M CHCTEMAaTH3allUHd MPUOOpEeTaeMbIX 3HAHUM, 00ecredYrBaeT BBICOKHIA
YPOBEHb YCIEBAa€MOCTH B IEpuOJ OOYy4YeHHS, IIOMOraeT IOJyYUTh HAaBBIKM IOBBIIEHUS
npo¢eCcCUOHATBFHOIO YPOBHSI.

MetoauyeckumMy ~ MaTepuaiaMM, — HAlpaBJSIIOUIMMHM  CaMOCTOSITENIbHYIO — padoTy
00y4aroIUXCSISIBIISIFOTCS:

— y4eOHO-MeTOAMYECKU MaTepual o AUCIUILINHE;

— METOAMYECKHE yKa3aHWs IO BBIMOJHEHUIO KOHTPOJIBHBIX padboT (s 00ydaromuxcs
10 3a04HO popme 0OyUeHuUs).




Ecnu memoouueckue yxazanus no npoxoxicoeHuio camocmosmeibHol pabomsl UmMeromcst
8 U30AHHOM BUOde, 6 8Ude INeKMPoHHbIX pecypcos bubnuomexu I'VAII, cucmemwvr LMS, xagheoput
U m.o., Heobdxo0uUMo oams Ha Hux ccoulIky unu npueecmu URL aodpec.

11.7. Metonuueckne YyKa3zaHHs IS OOYYalOIUXCS 110 TPOXOXKJICHUIO TEKYIIETO
KOHTpOJISl YCIIEBAEMOCTH.

Texymuit KOHTPOJL YCIIEBAEMOCTH IpeAycMaTpUBaeT KOHTPOJb KadecTBa 3HAHUI
00y4aromuxcsi, OCyIIECTBIIIEMOTO B TEUEHHE CEMECTpa C ILIEJbI0 OICHUBAHMS X0Jla OCBOEHUS
JUCITUTIIAHBI.

11.8. MeTtonuueckne ykazaHUs sl 00YUYAIOIMUXCS MO MPOXOKIACHUIO TTPOMEKYTOUYHOMN
aTTeCTaIUU.

[Ipomexyrounas  arrectanus  oOydarolUXcsl — NpeAycMaTpUBaeT  OICHHBAaHHE
MPOMEXKYTOUHBIX U OKOHYATENBHBIX PE3yJIbTATOB 00y4YeHUs 1Mo aucuuiinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opMa OIEHKH 3HAHUHM, TOIYYEHHBIX OOydYaromuMcs B Ipoliecce
W3Y4YeHHs BCeH NUCHUIUIMHBI WA €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOM paboThI, CITIOCOOHOCTH
NPUMEHSTh WX IS pelIeHUs MPaKTHYEeCKUX 3agad. JK3aMeH, Kak IpaBHIIO, MPOBOJUTCS B
Mepuoji SK3aMEHAIIMOHHON CecCMM M 3aBeplIaeTcsl aTTeCTAllMOHHON OLIEHKOW «OTIMYHOY,
«XOPpOIIIOY», «YAOBIETBOPUTEIHHOY, «HEYAOBIETBOPUTEIHHO.



Jluct BHeceHUs: U3MEHEHUH B pabouyto MporpaMmy JUCIUILTAHBL

JlaTa BHeceHus
W3MEHEHHH 1
JIOTIOTHEHHU.

Iloamuce BHecHIETO
W3MEHEHUS

CopeprkaHne M3MEHEHHH 1 TOTIOJTHeHHUIH

JaTa m Neo

MpOTOKOJIA
3acelaHus
kadenpsi

Tloamuce
3aB.

kadeapoit




